Timing is everything: differential effects of chronic stress on fear extinction.
Stress disorders cause abnormal regulation of fear-related behaviors. In most rodent models of these effects, stress was administered before fear conditioning, thereby assessing its impact on both the formation and extinction of fear memories, not the latter alone. Here, we dissociated the two processes by also administering stress after fear conditioning, and then compared how pre-conditioning versus post-conditioning exposure to chronic stress affects subsequent acquisition and recall of fear extinction. Male Wistar rats were subjected to chronic immobilization stress (2 h/day, 10 days); the morphological effects of which were analyzed using modified Golgi-Cox staining across brain areas mediating the formation and extinction of fear memories. Separate groups of rats underwent fear conditioning followed by acquisition and recall of extinction, wherein stress was administered either before or after fear conditioning. When fear memories were formed after chronic stress, both acquisition and retrieval of extinction was impaired. Strikingly, these deficits were absent when fear memories were formed before the same stress. Chronic stress also reduced dendritic spine density in the infralimbic prefrontal cortex, but enhanced it in the basolateral amygdala. Chronic stress, administered either before or after fear learning, had distinct effects on the acquisition and recall of fear extinction memories. Stress also strengthened the structural basis of synaptic connectivity in the amygdala, but weakened it in the prefrontal cortex. Thus, despite eliciting a specific pattern of brain region-specific morphological changes, the timing of the same stress gave rise to strikingly different behavioral effects on the extinction of fear.